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Much of the science education literature on analogical reasoning points to the benefits of analogies in
helping students familiarize themselves with concepts, phenomena and situations they find abstract
and difficult to understand. The conceptual benefits from such a use of analogies seem increasingly
clear, as there is evidence from studies in which students were provided with an analogy, were taught
how to use and, as a consequence, reached a better understanding of the concept, phenomenon, or
situation they were unfamiliar with in the first place. This paper does not contradict the efficacy of such
a  use  of  analogies,  but  shifts  attention  to  students’  spontaneously  self-generated  analogies,  as
opposed to taught analogies where students do not generate the analogy but are asked to use and
reason with. It discusses how the ‘knowledge-in-pieces framework’, according to which knowledge is
viewed as a complex system composed of fundamental  knowledge elements that are activated in
response to a particular situation, can be used for viewing the relationship and interaction of students’
knowledge with  their  spontaneous analogical  reasoning.  Data  are  drawn from small  focus  group
discussions in which students of the same age group (9-10, 11-12, 12-13, 14-15, 16-17) were asked
to explain predictions they made when presented with novel situations they had not seen before. The
role of students’ spontaneous analogical reasoning in these explanations is examined along with the
knowledge they drew upon in order to make their predictions. The findings underscore the need to
consider  students’  analogical  reasoning  and  how  their  existing  knowledge  affects  this  reasoning
which, in turn, impacts on their understanding of unfamiliar situations and phenomena.






Aristotle,  with   extensive   research   in   this  area   consistently   suggesting   that   analogies   can  play   a
significant role in students’ learning and facilitate the teaching of abstract concepts, like those involved
in science education [3]. 















1.1 Prior research on analogical reasoning 
Analogies and analogical reasoning have been studied using a wide variety of research methods and




lead  to a scientifically  correct   inference  to be drawn [6]   [7].  Although the  efficacy of  such use of
‘teacher provided’ analogies finds support from that research, this paper considers the use of students’
spontaneously, self-generated, analogies. The paper attends specifically to the interaction of students’






1.2 Knowledge in Pieces Mechanism
The  KiP  mechanism   is   based  upon  a  Piagetian   [9]   constructivist   tradition   in  which   reasoning   is























responses given by a 12-  and a  15-year-old  student   respectively   in   the weight  and gravity  novel
situation (Figure 1) set out to probe students’ understanding of the concept of gravity in conjunction
with falling and weight.
I have answered B. It is the one under the box with the elephant [bulb A] that has to switch on
first because it has greater mass than the other. If you cut the ropes then both boxes will fall
and the one with the greater mass will fall down first. This is like holding a stone and a small
marble in your hands and if you let them go, the stone will go faster. It always go faster because
the weight is greater.
In my opinion bulb A will switch on first, because the left box has greater mass than the right
and therefore it  should fall  down first.  I think that this is like the example in which we let a
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